tion of frequencies was constructed, in order to ascertain the fit to the model proposed by DYAR (1890) .
During the prepupal period, when the larvae stopped feeding and began looking for places to pupate, individuals were separated into 500 ml glass containers. Filter paper moistened with distilled water was used to line the bottom of the glasses, which were closed with voile. A small incision was made on the cocoon after its construction, in order to allow for determination of the exact time of pupation.
On the second day after pupation, when the cuticle had already hardened, the cocoons were opened and the pupae were removed for sexing, as in BUTT & CANTU (1962) . The mass, height and longest width between the pterotecae were recorded.
After emergence, moths of the same age were separated into 10 couples and maintained inside cylindrical PVC cages (height and diameter = 20 cm), covered with a plastic film basally and white voile on the upper portion. The cages were lined with filter paper, moistened daily with distilled water, and provided with a stem of the host plant for oviposition. Longevity, fecundity and wingspan were noted.
Morphometric data and mass were analyzed after calculating the respective means and standard-errors. The t-test with a confidence level of 95% was used for comparisons between sexes, pupae and adults. The sex ratio was calculated as the number of females/number of females + number of males. (Figs 1 and 2 ) sub-oval, highest along the longitudinal axis (between the micropilar area and the opposite pole, which is fixed to the substrate); egg flattened laterally, slightly concave on one longitudinal plane; coloration pearl-white immediately after oviposition, micropilar area turning black with time, chorion becoming transparent, allowing visualization of the developing embryo. The distance between the micropile and the opposite pole averaged 1.203 ± 0.035 mm (n = 5). The embryonary period (Tab. I) corresponded to 23.381% of the total development and the viability of the egg masses obtained from the female collected in the field was 98.529%.
RESULTS

Egg
Six instars were present (Tab. II) with an average growth rate of 1.459. Larval cephalic capsule (Fig. 3) black, integument and scoli light yellow upon eclosion, turning greenish within a few hours and remaining greenish up to the end of the larval stage. The larval stage represented 48.1% of the total development, with survival above 90%. The slightest movements or changes in luminosity caused the larvae to stop feeding and remain motionless for about half an hour. The larvae were extremely gregarious during the first three instars, feeding together on the upper surface of the leaves, and moving about in a straight line. During the fourth and fifth instars, a few larvae remained together, but all of them fed individually during the final instar, preferentially at night. First instar (Fig. 3) with bifurcated dorsal and subdorsal scoli on the three thoracic segments, and the bifurcated dorsal scoli on abdominal segments 8 and 9, each branch of such bifurcated scoli bearing a pronounced apical seta; remaining scoli simple, with a short apical seta.
The most pronounced morphological modifications of the scoli shields occurred during the second instar, with the development of several spines, giving the larvae their typical spiny appearance; during this instar, further development of the dorsal and subdorsal scoli of the mesothorax and the uromere 9 became apparent. These scoli became longer, more robust, bearing less developed spines and ending apically in Table II . Mean and standard deviation of the distance between the frontal setae of the cephalic capsule of M. cruenta, by instar. Larvae were fed mate tea, and maintained under 25 ± 1ºC temperature; 70 ± 10% relative humidity and 14 hours of photophase.
Instar
Distance between frontal setae Growth ratio filaments, contrasting with the rigid setae present at the apices of the remaining scoli. The cephalic capsule became light green and remained so until the end of the larval phase. The third instar was characterized by further elongation of the subdorsal and dorsal scoli of the mesothorax and uromere 9, already twice as long as the remaining body scoli in the second instar.
The main modifications that took place during the remaining instars included a further contrast between the dorsal and subdorsal scoli of the mesothorax and uromere 9, and intensification of the coloration.
Last instar (Figs 4 and 5), as described by LEMAIRE (2002) based on a photograph, with integument and larval cephalic capsule light green. Dorsal line (Fig. 5 ) darker than integument, extended from the mesothorax to the uromere 8, interrupted by the median dorsal scolus. Subdorsal line extended from the mesothorax to the uromere 8, whitish with apple-green margins that are more pronounced dorsally. Sub-spiracular line white, more pronounced from the metathorax to the uromere 8; each yellowish spiracle can be seen inside a V-shaped figure formed by folds of the integument. Predominantly semi-circular, brownish marks present on each side, between the subspiracular line and the V-shaped figure. Dorsal and subdorsal prothoracic scoli relatively narrow and slightly longer than the remaining scoli on the body, with spines bearing rigid apical setae. Dorsal and subdorsal mesothoracic scoli four and five times longer than remaining scoli on the body, respectively, bearing rigid setae that inoculate venom only at their base, at the same level as the remaining, shorter scoli. Spines on the median and distal regions of the long scoli ending as fragile filaments. Dorsal scoli of the uromere 8 approximately four times as long as remaining scoli; subdorsal scoli of the uromere 8 and mediodorsal scoli of the uromere 9 approximately twice as long as remaining scoli; as described for the mesothorax, all these with spines bearing hard setae basally and very thin and flexible setae elsewhere. Remaining scoli on the metathorax and abdomen short, rosette-shaped with spines bearing hard apical setae and long, filiform basal setae.
During the prepupal phase, characterized by interruption in feeding activities and the search for a place to build a cocoon, the larvae become darker and smaller in size. They spent approximately half of this phase producing rough, amber-colored silk threads to join leaves and other plant parts together in order to build a partially resistant, impermeable, one-walled cocoon.
Pupae (Figs 6-8) soft and reddish immediately after pupation, becoming darker, shiny-brown and hardened after a few hours. Round, slightly flattened anteroventrally; the visible portions of the uromeres have external projections that correspond to the locations of the larval scoli and pseudopodia. Apex of the pterotecae 0.45 times the total length of the pupa, reaching the posterior end of the third spiracular projection. Spiracles of the seventh uromere black, located on a projection of the tegument. Cremaster projecting from the dorsal portion of the uromere 11, with proximal (basal) portion round and typically thin, 0.782 ± 0.032 mm (n = 12) in diameter. Cremaster 2.159 ± 0.314 mm long (n = 12), wrinkled at base and becoming smooth toward the apex; apex of cremaster straight, bearing irregular hooks.
A total of 29 female and 27 male pupae were obtained, corresponding to a sex ratio of 0.518. During this phase, the females were significantly larger (p> 0.05) and heavier than the males (Tab. III). The duration of the pupal period (Tab. I) corresponded to 25.288% of the total development, with a 100% survival rate.
There were no significant discrepancies in adult longevity, which corresponded to 3.213% of the total development. Fecundity was 153.565 ± 35.673 (n = 10) eggs per female. Females turned out significantly larger than the males, with wingspan of 66.804 ± 1.345 and 51.982 ± 0.925 mm, respectively.
DISCUSSION
The flattened, tablet-shaped, pale yellow eggs with white vertex of M. cruenta are similar to those of Lonomia obliqua Walker, 1855 (LORINI 1999 , 2008 , LORINI & CORSEUIL 2001 , Periga circumstans Walker, 1855 (SPECHT et al. 2008) and M. similina (BOURQUIN 1949) . The embryonic period (Tab. I) of M. cruenta was found to be twice as long as recorded for several Hemileucinae reared under the same temperature regimen (25ºC). Incubation generally lasts about two weeks in Hemileucinae, corresponding to approximately 12% of the total development (e.g. LORINI 1999 , 2008 , SPECHT et al. 2006b , 2007b . Longer incubation periods, however, have been recorded for species of Hylesia Hübner, [1820] (e.g. SANTOS et al. 1988 , 1996 , SPECHT et al. 2006a , 2007a . Eggs of some species in this genus experience diapause and, unlike the eggs of M. cruenta, are normally covered with urticant setae from the female abdomen, which confer some protection against predators and parasitoids (e.g. DIAZ 2005) . The high viability of the eggs obtained from the female collected in the field was consistent with literature data (e.g. LEMAIRE 2002 , SPECHT et al. 2006b ). The presence of six larval instars (Tab. II) with mean growth rate of 1.459 suggests mean growth rates that are close to each other, around 1.4 for each instar in the Hemileucinae. This is consistent with predictions based on the rule of DYAR (1890), and similar to results obtained with representatives of Automeris Hübner, [1819] (SPECHT et al. 2006b (SPECHT et al. , 2007b and Hylesia (SPECHT et al. 2006a (SPECHT et al. , 2007a .
The long duration of the larval phase (Tab. I) is in agreement with reports on most Hemileucinae, which display diverse anti-predator strategies, including mimetic coloration, cryptic habits, gregarious behavior, and structures that produce and inoculate urticant substances (BERNAYS & JANZEN 1988) . The elevated survival rate of this phase can be attributed to its characteristic tameness, which also greatly facilitated specimen maintenance in the laboratory. The fact that larvae remain motionless and interrupt their feeding in the presence of any movement or alteration in light intensity indicates that they are extremely sensitive to external stimuli, especially visual (variations in luminosity), auditory and tactile stimuli. This feature, previously described for other Hemileucinae (HODGE 1972 , SPECHT et al. 2006a was most often observed during maintenance activities like changing the food. The non-aggressive behavior of M. cruenta differs from what has been described for larvae of Automeris (SPECHT et al. 2006b ) and Hylesia (SPECHT et al. 2006a) , who react to certain stimuli by detaching themselves from the host plant and contorting their bodies aggressively.
The remarkably gregarious behavior of M. cruenta during the first three instars is common among other representatives of the Hemileucinae. Most members of the subfamily feed at night and use their mimetic appearance to remain unnoticed during the day (LEMAIRE 2002) .
The setal shield of the first larval instar (Fig. 3) of M. cruenta agrees with the pattern described for the subfamily. The major modifications occur in the second instar, as reported for all Hemileucinae, and include the development of ramifications of the scoli, giving the larvae a typical spiny appearance (LEMAIRE 2002) . The pronounced development of the dorsal and subdorsal scoli of the mesothorax and uromere 9, starting in the third instar, makes the larva of M. cruenta distinct from all remaining Hemileucinae, including other species of Molippa (e.g. BOURQUIN 1949 , LEMAIRE 2002 , SPECHT et al. 2008 . The only known larva with a potentially similar appearance is that of Molippa latemedia (Druce, 1890), as suggested by LEMAIRE (2002) .
The remaining short, rosette-shaped thoracic and abdominal scoli with spines bearing hard and urticant apical setae, and fewer spines with long and filiform basal setae are similar to those described for Hyperchiria incisa Walker, 1855 (BARTH 1954 and L. obliqua (VEIGA et al. 2001) .
The one-walled, resistant and impermeable cocoon, made by joining leaves and other plant parts with rough silk threads are similar to those described for M. similina (BOURQUIN 1949) and various other Hemileucinae (LEMAIRE 2002) .
The shiny appearance of the entire pupal integument of M. cruenta contrasts with that of M. similina (BOURQUIN 1949) . The latter has the thorax and dorsum corrugated and rough, similar in appearance to Automeris illustris (Walker, 1855) (SPECHT et al. 2006b ) and A. naranja Schaus, 1898 (SPECHT et al. 2007b . It is important to note that the presence of a long cremaster in M. cruenta contrasts with the short cremaster of M. similina and other Hemileucinae (LEMAIRE 2002) . Only species that pupate on the ground, such as L. obliqua (LORINI & CORSEUIL 2001) and P. circumstans (SPECHT et al. 2008) , are known to have a long cremaster. In contrast with M. cruenta, however, the cremaster of these species do not have hooks, since they do not build a cocoon. The significantly larger size of the female (Tab. III) agrees with the significant sexual dimorphism already described for the adults (LEMAIRE 2002) . The larval survival rate of 100% can be attributed to adequate diet and hygiene, coupled with the fact that the larvae are very ease to rear. The duration of the larval phase, corresponding to ca. 1/4 of the total development time has also been recorded for several Hemileucinae that do not display pupal diapause (e.g. SPECHT et al. 2006a SPECHT et al. , 2008 .
The adult phase, corresponding to the sexual maturity and reproduction, is very short. Members of the Hemileucinae do not feed as adults, and the main activities in this phase are related to reproduction, such as location and attraction of the opposite sex, copulation, location of host plant and oviposition (LEMAIRE 2002) .
Fecundity was relatively low in this species when compared to some species of Hylesia (SANTOS et al. 1988 , 1996 , SPECHT et al. 2006a and Automeris (SPECHT et al. 2006b ), but similar to fecundity reports for L. obliqua (LORINI et al. 2004) .
Similarly to what has been shown for other groups of Lepidoptera (FREITAS & BROWN JR 2005) , the study of the immature stages of M. cruenta has revealed biological and morphological features that can be used in the generic placement and specific characterization of this species. Immatures of M. cruenta display several characteristics that are distinct from those found in other species of the genus. Based on our morphological study, a reassessment of the generic placement of this species, once more comparative information is available, will be forthcoming.
